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Abstract: PROBLEM TO BE SOLVED: To provide a method for fabricating a wiring 
structure, by which a fine wiring structure is formed even if copper is used as wiring 
material, the number of fabrication steps is reduced and cost reduction is possible. 

SOLUTION: The method for fabricating a wiring structure, which comprises steps 
forming a secondary interlayer insulation film 204 (an insulation film) containing a 
material having electron beam photoactivity on a substrate formed a W plug 203 (an 
lower layer wiring) on a semiconductor device 20, exposing the secondary interlayer 
insulation film 204 by irradiating electron beam to the secondary interlayer insulation 
film 204, and forming a wiring trench, via hole and/or contact hole by removing 
unexposed portion by developing the secondary interlayer insulation film. 
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^L<, r.<7>*ft="Cli. 0. 2 jumtV^T<^*fflE 

«U I4e(:^«?i:, $EIfMl4 0 7iIf 
7*-yw^-y4 0 9S:Mt5o :lcqb3\ ^ftJUtt 

8 OtnmfflX'ff? Z ttiW^ bl\ IK^ 
"C\ f ttlt IT3 0 0t^4 0 0t(O^St 3 0^ 



[0 0 4 1] 4*3 % E*ltt4 0 5 £fls«LfctfT*-/U 
4 0 9(I-;^77-f^> M^Cfcl^CH, *?z*'^<r> 
*ffilc**M»BIUt*rl-4»a*1?ofc*, JOliOi^. 

ME, TMAHft4rfc***-fr4^4:-e. 

tt«:#+6»=JilBlttW!t4 o 7?r«n:H^ 

T'foSo 

[0 0 4 2] Ww. ft=J|MJft1UR4 0 7 C0_htC. 
huy^F^«t5 0 tit, Ei»*^^->S:B3t 

4 1 0$:Mt^ (04 f ) o #clw. ^0:7 * 
h l/^ b/^-^4 1 0*-^** i: bT^HJiffilftJS 
14 0 7 h7* M/'^ h S:Ir1^^3i y^i^U S£H 
/■IBIftl»ilfc8P<#— ^«:*rit-J-5 (04 g) o #Cl^ 
0 4 htc^-TJ; 51-. tfT*— /kdjSSIc&oTV^S^ 
V TBI 4 0 6 ^R^tt-f^-^5/^>^fe^^f4^^5/ 

* y ^jfefciftej; 9»*-T5 0 znmv^yT^ytf 

bl\ 4*5. t^IEIK W4 0 7 $r7 

[0 0 4 3] JJclC xyfy^Sfctt^/<y* y >^t- 
t 9»J«S*tfc*BB»w*«tt^y 7§4 1 1 fc»/*Lfc 

^m®^r LtlSP^ y^-ffil^ «fc 9««4 l 2 &Mf&1r 
S 0 C<7)03\ fl^y7g4 1 l tt«<©JE«SrPait-C 
&4#*k 0H;ttf^*>\ 9^9^T^iaH 

&$Wbfct>a>J&s#*bi\> l/c^U7g4 11« 
f^i5-4 0nm^^:H^ll\ ttV^T. 0 
4 i 5l:CMPj£HJ:otBSiI^<J:U ? ^7* 

-^K^5fe3M*««t4 i 2 tm^mrmmmi 01 1 

?H4/^7l4 1 1 ^i^tt, fflE»*?^J«-t* 
So ^:L"C. 0 4 j o {C, CMPftia^i^ 

ZivtcW-MCDlilZ^ SiC, SiN, Si CN^if^b 

ftsffisttt^y tsu i 3^jf^i-So r<^t6si4^y 

T^4 1 3 (Dm^n 5 — 5 0 nm-e*>5w£##SL 
[0 0 4 4] «=«fc»«"e«:, »-**»«^H:4^ 

*l:^77^f^h^Ct^ E^^)lfJStt4:5S 

[0045] ^io, ±tmmnmx\t, m^m^mt 
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[0 0 4 6] ±»LfcJB— ^»=**»«©EIMPI3to 

figStLT, WIE^lBISrSSJt-rsxS^, a1riEiJft»««: 
SfcLT*(fcttt«:lfc*U El»**5 J: t//* fetter 

BISr*j«i-*xei:ll*-*-*xai:o|IB^. »6»lRS:iO 

<45c Sfc* MniKWKSr^i-SXS^AnttMUBK 
«r»*i-Sxatfo|UJ^, Jint6tHK^±(c(ftMfl|«rtt 

i-s«>-e, y y^77^«po*«Sc«M*<t5: ^ 
a$-e*s 0 amiftfKKtrK^i-sxa^JBnifitK 
asrSflt-rsxat^Ri^, S3tb^s«^Dm^ct^ 

«lw, *MlfitUKl£«ftMMttU M&£im*iMm 
Sr*Tt\ *D«l-f-*xaSr*L"Ct^^"C, jfmt&tuga 

WWtw»*^*<75-e % C u ^Elffi Lfc#MEMt*r« 
[0 0 4 7] 

^fo^Sv'y^/l'^v/y (Single Damas 

v^tH5tWBLT»»i:RWt5o 0 5 a Jc^-T £ 5 
il5 0 2 bfc 0 r Oft— *HHft»fflt^W^9 ^ 
>f>^i?) EMM NM * 6 ttZMIHttttK 5 0 4 

£j¥£o. 3 ^ m^L/c (0 5 b) o -<Dm-mmm 

ft»5 04li, *Mt^MW*t£fe*:*U. tf*oJfc»«s£j&s 
3. 0»TTfe5^ 7 D 7 > h ^^/OttS^ttS(D/}f 
y 7 IF "Cfc 3 0 J Z<D'& % ^vis • s<y? 9 is 
*Sr* PGMEA/PGME^V^m\ S^T, ^ 
#tt4*ttSrI»»U ft»**#tt*rflKfti-Sfcft, 8 0 

°cx(Dmm^i^mn^^x, t&m&mxzit'k:. & 

^-7^>^Uc (I5c) o fltHfcSrJHi^fc^ 
— >^£rfrl\ t<D'&, Sg8 0%, rSS4 0°CT- 

win«!Mi*WRi«p*aasri»Mf7ofc (B5d) 0 



[0 0 4 8] «3t«SrTMAHS:fflV^Tm*L, 

mmMm&rf\,\ mitmm&4 o o < c<^i&*-e2 oft 

mmi-%Zk\z£V)'iJ\,\ EMW&**— i'M&fc (0 
5e) o ^ktoS«ribMt4jKI¥^«^fiJKJ5*- 

fc, »j*SnfciEII»^* — >*BB«c: % Bl5flc^i-J: 
5fc. T a N/T a iif lfc»M/^ y 7R5 0 6 & 
4 0nm«U:S, <x * ffilwj: KRSr 1 

0 0nmi^Uc o r.ftSr«tti: LT^/H^ y^MSfei;: J: 
^i8^5 0 0nraMU It 7 0 0 nm^)Ii5 0 7 

[0 04 9] W:, 2 0^0)iB«5 0 7(D3e H B 0 fe7 = - 
^SrfTofc^ CMPftl:J:oTE«/tEil^*]4« 
i: « ~SPeflife»« 5 04 ^ ^ltt/< U7g5 0 6 ^i 
*tt, mwms 0 8Sr»j*Lfc (0 5 g) o 4*5, C 
MPfttty^ -T 5 flf **J i-iSHfe^t7k* £ ft 

m—mmmmms o 4 <t^y runs o 6 t<D^m*sxxf 
m-mm&mms o 4 jvinttmRs 0 2 <t<^s 

05 htc^i-j: CMPffil: i «9^$n/c^ 

ffiC0±lCS i CN^b4^lft»/<!J7l5 0 9^25 
[0 0 5 0] r©±5 4xa^J:!9«*$nfcEIMflJ6 

IS. BBSS 0. 2 0/irat«t5l0mrng^EM^ 

»j*u 4 0 o°cxi ommr^— /uLttEHHy- 

* 1 0 "« A/ c m 2 a«0+^4lft»»ttS:* L 

t^/co ^fc. sre*6»j»^«s^Td 5, 9, EiRna$ 

^3 0%^MLfc o 

[0051] [*is«2] ^^suEMfi> ±mcommm 

ffiM*#£ffifci£^Tfflg£:fr5* 7 s tv#-**sis (D 
u a 1 Damascene) ffi(^t5W-Cfo5 0 « 

3 Q 06 a tt^ar^^^i/^feoTWEIMIRSS:*-*- 

0 1 (0±^Jf|— JimifitHR6 0 2 0 3 ^i 

5JiHlft»l»^e>«J«SnTV^»i^lB>6«W6 0 4 
<fc. Wfcit/ar*ttT a/T a Nif/<y Tlt^bftS 
EiWtt6 0 5 htH&f$LZ*lX\i^Z>. $btr, ^co±{-s 

1 CNI6 0 6^/?$ 2 5 nm«j*$ntl^ 0 

[0052] 06b tr^-r £ 9 ir, ^i^-ig^ 

«*fttt»<0*y ->91fv|Edl1fc^fc«5J|S=Ji|!BttJ» 
16 0 7^^tr°>=3— 0. 7 /imM 
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ffim&£.f&#t Lfcifc»J»6 0 85:0. I(iin3-f>( 
Vt/bfc (06 c) o 

[0 0 5 3] mi4Sj}§rffl^fcfc'T/^-^>-^£ 

mmm*3#mftiiz (06 d) . 9ct:> i«^tm 

(@6e) . VT'W-'SeOQPV&tLXrXT*. 
#!Jy7fyl6 1 OSr^Ufc (136 f ) 0 

[0054] wn, *ftiE<oift*»Sffl-e*o«»&as:ff t\ 

fc„ rro^ JBHJ1IHM61W6 0 7 tti"P^«*1«4*r 
ifi* L -C v * 5 fc * , m%®MK t5««l4i<$lt4* s 

»*ys«:»«8 0%. raS6 o°c<nikftx°^\ m^x 

miti&Mt tt3 0 0~4 0 0*C-C3 0#*D$iLfc„ r 

o/c g7t3B£^.&U 111 6 g Ic^-f J; 9 

Jimt6l»SH3 J: t«EIBt±Ki!««*i * V *T * -A- * 

[0 0 5 5] Jjcfc, CHFj/Ar^ro^«rffl^t5 
fStt-ftyi'yf^^Sl'i 9 - ITT*— A'jKffifc&o 
t^fcS i CNI6 0 6 ^^5febfc (06 h) o #Ctr, 
06 i t^i" TaN/Ta«r*JBLfcW«tt='< 
!)716 12*40 nm»*lfc«- */<;/*tfcfc ± 9 
S->-KRSrl0Onm«U ;WiffitLtS«f 
p< ->*ffiU:±9SB**lfcfILT$lil»6 135:7 00 nmjfc 
j£Lfc. 4 0 Or, 2 0#H, MK6 1 3W^ 

«jsss*jnt«i:*eaJira*68k»i6 1 i©-»tiiit^J 

7i6 12ro-ast^4U (06 j) „ CMPjSIl 

(^7i)-) fcffl^-cfiofc. cMP©i, mea 
Jeffilfe»0g6 l l tiHt^!)7H6 l 2t»M. & 
£WJS-JBIiBtt»«6 0 2 fc8^WI&»JK6 04iro 

ffi<7)±(C. S i CN*»b46lft»tt^!»7'«l6 1 4*2 
5 nmMLfcc 



[0056] iWi v ftlfiK <£ 9 «*$*vfcE*fc«5fi 
WPS0. 2 0 v mf HSt5 1 0mmSOE«»S: 

r^u 4oor-cioi»MT=--/i'brt>BiMBy- 

^ mSftd 5 1 o-'A/cm^Sn+^'iifelHtHL 

n * m$f izn o fcfc & , ie» s*5ri#tt 
10 0 5 7] [HJfeCT 3 ] r. <Dnmmx-\i rr*-** 

IttBfcttWI-S. 0 7 alira7/^vyyg©TIS 

$nfc£«7 0 10±(C»-«M*ft»«7 0 2 tW7"7 
;/7 0 3 i:j»s»ril4n-C*i»>, :Ji6«J:K«t?M 

*6^7 0 4 t, iJoiyTa/TaN^aitfcil 
^!)7l^?)*5iW7 0 5 tASJgfiiSJx-CV^. 

-eO-hi^S i CNI7 0 6M5 2 5 n mJ&* 

[00 5 8] 07b IZ^-TX b ^m^HSTttiSr* 
LA=>otbgltt^2. 7©77y7yhyf^^« 

91.0/1 mi*L, mE.mmmmm7 o 7 *)fml. 

7to i r /'./<.^py75:PGMEA/PG 

MEfcfflv^rifofc. *v^r, ^fttt£H4**i**u A 

$f !Sffi*i4Sr^fc*Sfc*l-, 4 ot;-C<£>*ni&* 1 #W 
fi\,\ S*fco **KfeJH**rflfc»i-6 

«3t1W»=SKHIilRI*&»Bl7 0 7ro«It7 7i 
fflIIB*£j*£iL/t«tt«7 0 8*0. Um^-f^f 

^Lfc (07 c) . ft^, nrf-m*m\.^*T'<9- 
~>jf*ftitz'&. SS8 0%, ia«6 orx-coADSiP 

^ISJBt^S* 3ftfflft ofc (07 d) o 
[0 0 5 9] B3tSBS:TMAHS:fflv^-ca«L, 
^/NCO^ffi^^^.^tt* 4 #IBfTV\ ®7tW 

©ajtWttrW***^. ffi*8 0%. ?aae 

o°c-eMSADfift^a*tTi'\ ^(ii*aa*4 o otwiaa 
r-3 o^pf\'r^^<ti-J;9 ; ff^, i£iffliSSl7 1 

lfcBMfcS-frfc (07 e) 0 W:, Jf^^ixfct'T/^ 
-y7 0 9±l:, y* V hSrM^ffJL., g^fS'^ 

H/^l-^-y7 10»fbt o JfcKl. ^©7* 

hu^7h/^-y7io^^^tbt, mHSP^*fe 

[0 0 6 0] ^tr, CHFj/ArS^SrfflV'-CS 
^tyi^fv^l:* 1 ). f7E«SiCNl7 
0 6»*Lt (07 g) o 07 ht'^-TJ: v 

fc, T a N/T a £«if Lfc*«tt^< !> 7K 7 1 2 * 4 
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0nm»*U», */<y*SKJ:9«II5'-KK«rl 0 
OnmML, i*vSr«ffii: UTffi*^ s/^jfcKJ; 
^«»LTlil7 13 5-70 O nmMLfc, -trot, 
400^, 205^, fil7 13©&Htr--/Hrff 

mm%mm7 1 1 <o— sis t mm.&'< vrmi 1 2«-g6 

<t$r(^*Lfc (17 i) „ CMPi*l4->y j}*3E.i&'At 

-) SrfflV^Tffofcc CMP©|, «H^F^*6^7 1 
lt^!)7l7 1 2t©#B. iiit/I-iP-IM 7 
0 2 t^HSP^ite^7 0 4 k<DWm<D^-rtl\Zt5).^X 

b<i:5l&li^!)7l7 1 4£2 5 nmfl£j&Lfc„ 

(1. P«3fS0. 2 0 (imtRgtS 1 0mmfiff)ES^5- 

jgefcu 4oo°cr-i o^p B ^r=-/n.Tt>ia^y- 

p< V hTi^Cfc^lCt, &^E»<ffItt£*£i$L 
;fc 0 HJ£M3-et±. SJfe0iJ2(C|i/i^-ofc7^- 

7T>ib, hhfaClbBf&Zrit' t'T/vJ'-yicI/ioTI 
g&flt > - V £r ffM L-fc/t * . mft<Dm\z 5^77-f^ 

[00 6 2] 

-c. sfjiEjfe^^ 5 < t fe-a**»mTFii«*tt 
s 0 rwfc*, iSi&Mgfct ia^r B ma^ffi< . mw#E 

* fctt&ffc'W m&&ttz. 1 1' i 9 » E&KflH ^cffico 

[0 0 6 3] *fc, *«W«)E»«ig©J9jt*te^J:it 

b. iWSEI6a«tc:«-T-*S:BgStLT, *(TfBI&&Hg£rfg* 
E^ft *5 J; tF/s fcii f7 * -a^ £ x*/% fc li ^ v $ 



T.mmmtznrid'Q . = * h&tgx-rsct^-c-t 

SfIfe^«M^ADift1-SXa^*-rsr.i:!rJ;'9, <g 

&Mi&-tt>3:ubmyfrr sum t<n m\z^ mmmmmn 
±\zmmzm$iL. m^mmm^%-r^TM<om 
\z, mmmmz^i- z> tia v . Bjt^Htsrs* 

[0 0 6 4] J6aW*B3ti-5XSi:te»BI*»fft-f-S 

ii i co k , Bit l fcstg *ad® *5 <t mmMm-t s 

&E^^-^£#rMco^-ffi(CT#S w t^x-t So m 
fcEHiroiir^y 7JSiH^t5: b\z£9^ mm 

yfy^4fcli^/<y ? y >-^&lC<toTI**-f--5X 

u. umMnte&b vTK—jwwmf&b&mmztfo 

T.m.b&m-rzZ.b\z£Q , S*co|^co5^T7^^>- 
h^c-ct, E^coff^tt^l&T^-frS ' t*s*^ 0 
[0 0 6 5] mFfat'T^-zHi. >**^^JS3tt4Sr*-t- 

5 i t tcj; •? , E^3tcoMitXgSr'>^ < t5C t/J 5 
T*t So EHflMaiVK'T*— /H=A«EIWB«r*«L 
-CEi»*^-t-5xat, ^«E»i:*6^t^ft:*« 

6£»ro*^#@E^«jtSrff^-rsr flfflE 

i: COPTIC 5 777-f y V h£*LT^SI£l!rii. ifjf5*S 
IWKSrlfeSyDSwaftSrff 9 i£f£ t Is] C^ffiT-^ L X& 

t'7*-;U/-;?-ye^t5 r t i6ST*# S„ 
[HfficofS!^^|ft0^] 

Id 1 ] *3SW<Dffii»«Jgo-0i]Sr^-t-»faB0t?*» 

[112] **Mlw*s»t5JB-Hi6««<oe»*jiroS!! 
it*«feSrXSWJr*i-Bfffi0t?*)5. 
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[14] #3sgfl K it 5 wKJ6Wi8<oS 

IH6] #38911- few amsw 2 <n%mmm<DWi&jj 

jfeSrXaJRtw*i-|WKH-e*>5« 
[El 7 ] «B(Jlfci3tt5**«l 3 (OEi»«5g^»ii* 
jfeS:XglWw*i1WffiH-e*>6. 

[0 8 1 B3txe*^ff 5»auw««a3:e^*#s: 

[09] 4 0 ot^**'N&>b*£b*Jftfli#**i: 
[01] 




[0io] a«^«fc«*tt«:*i-*«r»^fe»** ft 

[011] l ^E«lfll3t^Sti£^teS:Xa>llt- 

^-r$rS0~efc3o 

[012] 2 oEH«a<o»sfi*fe«rxaw»r 

[013] tt*«3©B»*Jt^»3S**«rXaW«= 
i o 3 WHtftlftR 

104 '<y rm&& 

1 0 5 !l 



[02] 




(e) 
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[19] 



im i o] 
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5 10 4 
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tOO 200 300 400 500 
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IftWH] 4¥2fl 7-0 (2 0 0 2. 2. 7) 

[fitii] 

[«IE*jfe] *3E 
[ffijErtS] 

[^«*jE2 J 
[«IE*f*«Si£] Wtt» 

[*|jE*&] «3E 

MX!**] 

[#fFIS#0&ffl] 

[if #31 1 1 ^ftft^roXt^Tif ifi^^/&£*ifc 

[»** 2 ] W#qu.»rlEiiroB««Hi<o*U6**fc 

[ft**! 3 ] If *rIi*fcii2.'-SS*roia^«it<73»{ 
)«Srft3t-*-5Xai:0?ra»-, WEIfeBtStwJttftaiBtS: 

[if 4 ] If >feri l ~ 3 <dv ^i*^A^cfB*«oia«6flf 

[if * x l 5 ] if^ii i~4 (ov ^fn* s i;s«»sit 

So 

[if*iJ6] gtsfeti i - 5 <Pi ^-fita^jEfccPia&ti* 

fcEft«>±K'< !> 7«WtiWt5 r. fc t ^3 
Jt05»3t*ft»-*iV *T , ffi^i*Wi£S* fell t'T 



8 1 it^ i ~7 <oi *i* ti^ciESiwiaiJtt 

SrSP.»bTB3ti-5Xat. SSiE^BSSr^bT*® 

3fc85«rifc*u ie^«<7>^t fr*-/nos«*t £ 
[if** l o ] tt^teri i ~ 9 <n\ ^MAz.^M.<rmM 

mmm t iritmrnumm-rz xa t . zwztvmi&z 

i 1 1 gt^ii i - 1 o gn »rnd»^E«»B 
fc (4 f r * - *<tf tm t <r> rat- ? * ^ 7 * 

[ffiiE^^ilS^] 0 0 0 1 
[ 0 0 0 1 1 

tsfefflv^fc BiBiaeggEfflfe 'gfe-gx. twigt^ 

[fflIE*f^S«] 0 0 14 
[*KE2ft£] 

[00 14] -5rr-C\ *^gBJI4, ^^5SS4r»i*:t3 
^ -r» ^^)^«r 7-,; 4r 1-. 7^ i ^ iP MmitcM jg^fe 

*:^gtt«»<owig^fe»g^-ra c £ £ gift j:-r^o 
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[3M^&tE5l 
HllE*hfe*ffi«] W»» 
HfjE»**l*] 0 0 15 
[*jE*te] MIS 
[3Mfc»2E6] 

I«jE»*«B*1 00 16 
Hf]E*ife] «X 

[0016] 

[«Kr)l»t5fc6©*a] *«W«5E»*3grott5t 

U . J: tf/* fctt ^ r A-*> J; / * fctt =■ 

Xgt|gf#RSrS^-rsx@t(oP^t^ flGE*fi»KW-b 
[fIIIE7] 

mmzim.mB&) 0019 

[0 0 1 9] 

=i^ife-fk«i o 1 Ei»«-*^*5w^'7^i o 2 
t, Ei»WSr55-(8-*-5l6»ill 0 3 lfettt^!)Ti 
^5/<i)7Wl0 4t 1 Ta/TaNH4 9aro 



tt»*rRC»«tt^y 711 0 5 t. SXkbttZWmx 
0 6 t*^«W&*fiK^ix-CV^, 
l^$ttiIE8] 

[*je*hmbb£] wmm 

[4iiE^rSSiS] 0 0 6 2 
[*HE*ffi] ffJR* 
[¥MftjE9] 

[*|iE»**l*] 0 0 6 3 
[0 0 6 3] 

^-/u^fifc-rsxgtsr^-rs^-fe-cfcsfcft, ia^ 

5. «IIEI6a«*^-*-5XS4:«3t-*-4Xafc<olB 
IS, SftEJ6adBISr*D«l-*-5XaS:*-r5r tic J; "9. Ig 

«r^i-5XSiS3t-r5Xmt<r?Kl-, WIS*6^)Kro 

HUta(*!i^^^*i-S' tic J: 9. «tt*M4«r£Jfe 

[3MK*IE1 0] 

[*3E»4fl*B*] si 

[mi] W co EMg^M^fegMiS^kS- Ba 
^ffltitw— 4r^-T»f lit- fo 5 o 



7DV -^COif^ 
(51) Int. CI. 7 
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(72)5SW# /h# * 

ISHSffiE21T@ 7#1 B*m5U* 



(72)«?8# # 



(18) 

(72)«W# fiS *^ 

msc»ac]KE*wa-TS28»8* *9 

(72)3BW# t&S ^« 
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5F033 HH04 HH05 HH06 HH07 HH08 
HH11 HH12 HH14 HH15 HH18 
HH19 HH21 HH23 HH27 HH28 
HH30 HH32 HH33 HH34 JJ01 
JJ04 JJ05 JJ06 JJ07 JJ08 
JJ11 JJH JJ15 JJ18 JJ19 
JJ21 JJ23 JJ27 JJ28 JJ30 
JJ32 JJ33 JJ34 KK01 KK04 
RK05 KK06 KK07 KK08 KK14 
KK15 KK18 KK19 KK21 KK32 
MM01 MM02 MM12 MM13 NN06 
NN07 PP11 PP15 PP26 PP27 
PP33 QQ09 QQ13 QQ14 QQ37 
QQ48 QQ54 QQ73 QQ74 RR01 
RR04 RR06 RR21 RR24 RR27 
SS11 SS22 TT04 XX03 XX10 
XX15 XX24 XX28 XX33 XX34 

. 5F058 AA10 AC10 AD08 AD11 AF04 
AG01 AG09 AH02 



